Radula in all melongeninae species is rather uniform and characterized by bicuspid lateral teeth with strongly curved cusps and sub rectangular rachidians, bearing usually 3 cusps. The aim of the present study was to describe the radula of 2 Pugilina cochlidium populations using SEM. The radula in 2 species proves itself as a rachiglossate type showing the radular formula of 1 + R + 1. The first population hasthe central tooth wide with sharp cusps equal in length, emanate from posterior margin of tooth base. The lateral teeth have 2 cusps and are long, sharp, pointed and bent towards the rachidian tooth. Whereas the second population, the central tooth is narrow with sharp cusps equal in length, emanate from posterior margin of tooth base. The lateral teeth have 2 cusps and are broad, longer, sharp, pointed and bent towards the rachidian tooth. They are typically sickle shaped with broad strong base. In both populations the rachidian tooth is subquadrate with 3 big cusps in the middle, but in the second population the base of the rachidian is concave while in the first population it is straight. In the present study the median rachidian of the second population, has a broad basal region when compared to first. This similar observation has been made in Chicoreus virgineus ponderosus and Siratus virgineus ponderosus. In the present study, since 2 populations exhibit the same generalized rachiglossate pattern it does not offer much scope for systematic diagnosis below generic level.
Introduction
The morphology of the radula, the chitinous strip of teeth found in molluscs, has traditionally been one of the most commonly used sources of data for studies on molluscan systematics (Brusca and Brusca, 2002; Moore, 2006; Fernandes et al., 2013) . The shape and form of molluscan radular teeth are typically unique to a species or genus, and some features of the radula such as tooth numbers have been used to investigate the higher level of molluscan taxonomic relationships (Roberts, 2000; Jörger and Schrödl, 2013; Kruta et al., 2013 Kruta et al., , 2014 . Thus intraspecific variations in radular characteristics are important and must be documented for molluscan relationships. Scanning Electron Microscopy (SEM) is the most powerful tool in radular study. Research on functional morphology of the molluscs radula has focused attention on the obvious food-preparing and food gathering operation of the teeth and their relationship. This requires some knowledge on the radula and its functioning. The radula has also been recognized as an important morphological criterion for the taxonomic allocation of species. It shows general similarities on familial and generic levels with consistent differences on the species level. Their respective similarities and differences have been utilized to an increasing extent in the classification of muricid gastropods. There have been many studies on the gastropod radula, where the radular characters are generally considered constant within the species or that individual variation does not exceed the difference between species (Fretter and Graham, 1994) . However, many studies have demonstrated that the radular characters are modified by many factors as seasonal changes, sexual differences, age were reported (Maes, 1966; Fujioka, 1984a Fujioka, , b, 1985a . Arakawa (1958) has made some observation on the radulae of Purpura echinulata. (Lamarck, 1822) . Griffiths (1961) has studied the sexual dimorphism in shell color is found in Cypraea gracilis (Gaskoin, 1848) , where the females are red and the males brown. Arakawa (1962) has studied the radula of Japanese muricidae. Wu (1965a) has studied the radula of Taiwan muricid gastropods. Carriker (1969) has studied the SEM observation of gastropod radulae and its effectiveness in investigating the patterns of tooth and normal tooth functioning position. Runham-Norman (1969) has studied the chemical composition of the tooth. Isarankura and Runham-Norman (1968) have studied the growth and morphology of cusps and other structure of the radula. Runham-Norman (1969) has studied various gastropod radulae. Cernohorsky (1971) studied to exhibit sexual dimorphism in radular tooth row numbers in Pisania luctuosa (Tapparone-Canefri, 1880). Robertson (1971) studied the sexual dimorphism in the radula of Tricolia variabilis (Pease, 1861), where the males have fewer marginal teeth than the females. Robertson (1971) studied the sexual dimorphism in radular morphology of basal gastropod group, of trochoidean species T. variabilis. Solem (1972) has described the radular structure and functioning with SEM. Freeman and Silva (1973) have applied the SEM technique in describing the radulae of 2 marine gastropods. Solem (1974) have described the pattern of tooth structure in carnivorous snails with SEM. Fujioka (1982) has studied the sexual dimorphism in radular tooth of Drupella species. Fujioka (1984a, b) studied the radulae of 2 species of Cronia margariticola (Broderip et al., 1833) and Morula musiv (Kiener, 1835) . Roller et al. (1984) have studied the regeneration of the proboscis, radula and odontophoral cartilage of the southern oyster drilled Thais. Houart (1992) has described the comparative morphology of 17 species of Chicoreus with SEM. Stella (1995) describing the radular morphology of Chicoreus species in Parangipettai waters. Guralnick and DeMaintenon (1997) have studied the development and homology of radular teeth, a case study using columbellid gastropods. DeMaintenon (2004) has studied the sexually dimorphic radular morphology in Euplica varians (Sowerby I, 1832) and Euplica versicolor (G.B. Sowerby, 1832). Annadurai (2006) has studied the radula structure of the venomous gastropod Conus textile in relation to feeding habits elucidated by scanning microscopy. Harding et al. (2008) 
Material and Methods
The specimens of 2 populations were collected from the trawlers (the specimens were deposited in Department of Oceanography and Coastal Area Studies, Alagappa University). The animals were brought to the laboratory and the outer hard shells were broken with a hammer. Care was taken not to damage the soft parts. The anterior portion of the proboscis was cut and used for the radular analysis with SEM. The radula removed from the proboscis was kept in a boiling tube containing alkaline solution. For radula extraction, live specimens were initially anaesthetized using 7.5% Magnesium chloride to relax and loosen the body muscles attached to the shell and facilitate easy removal of the organism. Subsequently, an incision was made on the dorsal surface of the head to expose the radular sac located within the mantle cavity. The radular sac was transferred to 19% KOH solution for digestion of radular tissue. Subsequently, the radula was washed with distilled water and dehydrated using alcohol. Dehydration was done by immersing the radula in increasing concentration of alcohol (50, 70, 90, 100%) . Then the dehydrated radulae were brought to the next step of coating making them suitable for SEM observation. Initially, the radulae mounted on brass stubs with a double-sided tape were coated with gold and placed into the specimen chamber of the SEM (Roberts, 2000) . Subsequently, photographs were taken at various magnifications depending on the size of the radula. Radula length and rachidian width were measured from the photographs. The terminology used in the description of radula follows Kool (1987) . The SEM studies were made with the help of TESCAN make Scanning Electron microscope installed at CECRI, Karaikudi.
Results
The entire radula in matured animals measured about 1.0 cm in length in the first population., and in the second population it was 0.9 cm. Radula of second population is of typical rachiglossate type with several rows of teeth and proves the radular formula is 1 + R + 1. Each row consists of a central and 2 laterals cusps. The length of radula in second population, measured about 1.8 cm. (Figures 1-4) , Photomicrograph shows that the central tooth is tricuspid having 3 large pointed sharp cusps. Central tooth wide with sharp cusps equal in length, emanate from posterior margin of tooth base. Anterior margin arcuate. The median cusp of the median rachidian tooth is some-what smaller than the lateral cusps. The median cusp is sharp and pointed straight towards anterior end. The lateral cusps are also sharp and pointed straight towards anterior end. The anterior region of the radula is different morphologically from the middle and posterior regions. The central cusp is smaller than lateral cusps. Both central and laterals of the rachidian tooth are sharp and straight along the axis of radula. The laterals are 2 in number occurring one on either side of the rachidian tooth. Lateral teeth bicuspidate, claw-like, with strongly curved outer cusps. The lateral teeth has 2 cusps are long, sharp, pointed and bent towards the rachidian tooth. In such condition all the teeth overlap the others that lie just in front of them. The rachidian teeth also cover one another.
The radula of the second population resembles that of the first population in most details (Figures 5-8) . But there are some apparent differences. In the second population, rachidian tooth has a broad base than that of first population. Central tooth wide with sharp cusps equal in length, emanate from posterior margin of tooth base. Anterior margin arcuate. The base of the median cusp is broad, short, sharp and pointed straight towards the anterior end. The lateral cusps are sharp and slightly bent outwards. The central cusps are longer than lateral cusps. Both central and laterals of the rachidian tooth are bent along the axis of radula. The lateral teeth have 2 cusps are broad, longer, sharp, pointed and bent towards the rachidian tooth. They are typically sickle shaped with broad strong base. The rachidian teeth also covers one another. In both species the rachidian tooth is subquadrate with 3 big cusps in the middle, but in the first population, the base of the rachidian is concave while in the second population is straight. The lateral teeth have 2 cusps inclined toward the central part of radular row, but in the first population the inner cusp is longer and slim than the second population.
Discussion
The radula is of typical rachiglossate type and the radular formula is 1 + R + 1 (Teso and Pastorino, 2011) this type of radula is highly evolved next to toxoglossate type (Eisapour et al., 2015) in general the central or rachidian tooth is tricuspid having 3 large pointed sharp cusps the median cusp of the median rachidian tooth is some what shorter than the lateral cusps the median cusp is sharp and pointed straight towards the anterior end (Teso and Pastorino, 2011; Eisapour et al., 2015) . The lateral cusps are also sharp pointed straight towards the anterior end. The radula is a chitinous ribbon-like series of nearly colourless transverse tooth rows resting a top the radula membrane (Wu, 1965a, b; Radwin and Wells, 1968; Arularasan et al., 2011; Kruta et al., 2013; Lacerda et al., 2015) .
Radula in all melongeninae species is rather uniform and characterized by bicuspid lateral teeth with strongly curved cusps and subrectangular rachidians, bearing usually 3 cusps. In 2 species the SEM observation on the radula elucidated several morphological details (Kantor et al., 2012) . The central tooth in each transverse row is responsible for most of the rasping and physical shell removal during drilling while the marginal teeth synchronously tear flesh from the prey (Carriker et al., 1974; Pio et al., 2014) . In these 2 species there is a close relationship between the radular ribbon and dental conformation. Similar observation has been made by Radwin and Wells (1968) , Krutak (1977) , Arularasan et al. (2011) , Ravichandran et al. (2013) . In muricid gastropods use the anterior teeth when drilling the holes of bivalve prey (Carriker, 1961 (Carriker, , 1981 Fujioka, 1985a, b, c, d; Ravichandran et al., 2013) . As the anterior teeth are worn down and replaced by younger teeth that are formed in the radular sac and gradually moved forward along the radula (Isarankura and Runham-Norman, 1968; Carriker, 1981; Ravichandran et al., 2013) . In present study the radular ribbon is longer in first population when it compared to second population. This similar observation has been made in Ch. virgineus ponderosus and S. virgineus ponderosus by Ravichandran (2012) and Isarankura and Runham-Norman (1968) . The reduction on the size of radular teeth seems to correlate with its environmental condition and food and feeding habits. Hemifusus ternatanus (Gmelin, 1791) ate the bivalve of Pinna pectinata was reported by Morton (1986) . Many other melongenids have a similar diet of bivalves, including Hemifusus tuba (Gmelin, 1791) reported by Morton (1985) , Busycon spp. reported by Kemp and Bertness (1984) and Melongena corona (Gmelin, 1791) reported by Bowling (1994) , although the first population feeds upon barnacles was reported by Tan and Phuah (1999) . In the present study the median rachidian of second population has a broad basal region when compared to first population. This similar observation has been made in Ch. virgineus ponderosus and Siratus virgineus ponderosus by Ravichandran (2012) and Ravichandran et al. (2013) . In the present study since 2 species exhibit the same generalized rachiglossate pattern it does not offer much scope for systematic diagnosis below generic level.
